Neurocognitive impairment is recognised as a core feature of schizophrenia, and specific deficits (e.g. memory impairments) have been deemed potentially useful as endophenotypic markers for this disorder.
developmental observations of commonalities are also apparent, such as an excess of winter-spring births, abnormal dermatoglyphs, an excess of perinatal complications and an increased cross-risk for schizophrenia and bipolar disorder in affected families. 5 This convergence from multiple disciplines challenges Kraepelin's categorisation of the psychoses into schizophrenia and bipolar disorder and argues for their study across traditional nosological boundaries.
It remains common practice in neurocognitive studies to separate people with psychosis on the basis of their diagnosis for comparative purposes, or to restrict study entry to individuals with a schizophrenia-spectrum diagnosis. However, it can be argued that cognitive differences between affective and nonaffective groups as currently defined are largely quantitative rather than qualitative, and/or attributable to variation in factors other than psychosis such as negative symptoms and global cognitive impairment. Hence, diagnostic categorisation may serve only to compromise the statistical power of studies, undermining efforts to elucidate the aetiology and pathophysiology of psychosis. The following analyses represent a first step in considering the utility of Kraepelin's dichotomy for neurocognitive research purposes using psychological data derived from people participating in the Northern Ireland First Episode Psychosis Study (NIFEPS). The primary aims were to describe cognitive functioning in participants with bipolar disorder and schizophrenia at first episode and to examine how known causes of variability in neurocognitive functioning contribute to any observed diagnostic differences.
Method
Participants in NIFEPS were incident cases recruited via referral from psychiatric services between January 2003 and December 2004 in the Belfast and Northern Health and Social Service Area of Northern Ireland. Ethical approval was obtained from the Office of Research Ethics Committees Northern Ireland. Prior to study entry, participants gave written consent after they had been provided with a full explanation of what the study entailed. All participants were aged 18-64 at the time of recruitment.
Participants
The 78 participants with first-episode psychosis included in the following analyses satisfied ICD-10 6 criteria for schizophrenia (n = 44), schizoaffective disorder (n = 2) and bipolar disorder/ mania (n = 32) as determined by clinical consensus reviews of patient histories and structured interviews using the Schedule for Clinical Assessment in Neuropsychiatry (SCAN). 7 The majority (91%) were being prescribed antipsychotics at the time of testing (5% typical antipsychotics). Healthy comparison participants (n = 67) were recruited from general practitioner surgeries and by advertising on the Belfast City Hospital site. Controls were selected to be similar to participants in the schizophrenia and the bipolar disorder groups on distributions of gender and age.
Exclusion criteria
A total of 141 NIFEPS participants agreed to undergo neurocognitive testing. General exclusion criteria applied to this cohort
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Aims
To describe cognition in people with bipolar disorder and schizophrenia and to examine how known causes of variability in individual's performance contribute to any observed diagnostic differences.
Method
Neurocognitive functioning in people with bipolar disorder (n = 32), schizophrenia (n = 46) and healthy controls (n = 67) was compared using analysis of covariance on data from the Northern Ireland First Episode Psychosis Study.
Results
The bipolar disorder and schizophrenia groups were most impaired on tests of memory, executive functioning and language. The bipolar group performed significantly better on tests of response inhibition, verbal fluency and callosal functioning. Between-group differences could be explained by the greater proclivity of individuals with schizophrenia to experience global cognitive impairment and negative symptoms.
Conclusions
Particular impairments are common to people with psychosis and may prove useful as endophenotypic markers. Considering the degree of individuals' global cognitive impairment is critical when attempting to understand patterns of selective impairment both within and between these diagnostic groups.
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were: evidence of psychosis resulting from a clear organic aetiology (n = 3), the subsequent identification of a previous episode of psychosis (n = 1) and scoring 570 on IQ measurement (n = 24). The relative composition of this sample in terms of diagnosis remained largely unchanged by this process of exclusion (the schizophrenia group originally comprised 42.3% of the sample and this became 40.7%; the bipolar disorder group were 24.1% of the sample and this became 28.3%). The remaining individuals were excluded from these analyses because they met ICD-10 criteria for psychotic depression (n = 7), alcohol-related psychosis (n = 4), drug-induced psychosis (n = 11), delusional disorder (n = 3) and psychosis not otherwise specified (n = 10). Controls were screened for psychotic disorders using the Psychosis Screening Questionnaire. 8 None of the controls reported a chronic neurological illness, current substance use disorder or a history of substance dependence. Three were excluded because they scored 570 on IQ measurement.
Procedure
Assessments were undertaken within 3 months of the individual's first presentation to psychiatric services (median 38 days). Eightysix per cent of people were in hospital at the time of testing: less than 5% of the incident cases of psychosis identified by NIFEPS were treated in the community for their first episode. To ensure that concurrent clinical data would be available, testing occurred at the first date agreed by the participant after clinical interview. Symptoms were assessed using the Positive and Negative Syndrome Scale (PANSS) 9 and the Beck Depression Inventory (BDI). 10 The neurocognitive battery measured a number of neuropsychological domains: global intellectual functioning ( 19 
Statistical analysis
Data analysis was conducted using SPSS V.11.5 (SPSS Inc., 2002; PC version). Neuropsychological variables were assessed for normality (skewing and kurtosis). Extreme values were identified using boxplots and truncated to three standard deviations from the mean. To reduce positive skewing, a square root transformation was applied to Hayling error scores and participants' ages were log (ln) transformed. Missing data points for neuropsychological data were then imputed 20 using NORM V.2.03, PC version (m = 3). The resulting test scores were standardised to the performance of the control group (z scored) and error scores were sign changed to provide a standard metric for comparison across tests.
Analysis of covariance (ANCOVA) was used to examine differences in test performance, with group (schizophrenia, bipolar disorder and controls) as a between-participants factor and test scores entered as dependent variables, with age entered as a covariate where it contributed to the model (groups differed significantly on this demographic variable). Post hoc Bonferronicorrected pair-wise comparisons were used to detail group differences. Significant differences on clinical and general cognitive performance variables were then identified to determine potential explanatory covariates for consideration in further analyses. Descriptive statistics for these variables are shown in Table 1 .
The influence of potential explanatory covariates for group differences (i.e. those variables on which groups differed) were examined sequentially in a series of ANCOVAs to determine the extent to which each of these factors contributed to the neurocognitive differences observed between the groups. Given justifiable concerns about covarying for IQ where IQ impairment is considered intrinsic to a disorder, we then examined the effect of a minimal v. a sizeable global cognitive impairment on the overall shape of the schizophrenia group's neurocognitive profile relative to the bipolar disorder group, who showed preserved IQ. A 'low IQ' schizophrenia group and a 'preserved IQ' schizophrenia group were created for this purpose using a median split of the current IQ variable in people with schizophrenia 68 Barrett et al (median 87, producing a split of the schizophrenia group at approximately 1 standard deviation below the expected average IQ for the general population). Neurocognitive performance according to these 'preserved' and 'low' IQ designations were then plotted and differences between groups were again compared using ANCOVA (age entered as a covariate where it contributed to the model). Finally, as the covariates WASI IQ, negative symptoms and depression were correlated in this sample (IQ and negative symptoms, r = 70.3, P50.01; IQ and depression, r = 70.18, P = 0.06; depression and negative symptoms, r = 0.32, P50.01), multiple regression was used to determine the unique variance in neurocognitive performance attributable to each of the factors considered in these analyses.
Results
The schizophrenia group was significantly younger than the bipolar disorder group (F(2,142) = 6.37, P50.01; schizophrenia5 bipolar disorder, P50.01). Both the bipolar disorder and schizophrenia groups had a lower current IQ (F(2,142) = 22.19, P50.001) and premorbid IQ (F(2,142) = 10.25, P50.001) than the control sample, but differed from each other on current IQ only (Table 1 ). In terms of symptomatology, the bipolar disorder and schizophrenia groups had similar mean positive symptom scores and were also similar on an 'excitement-mania' factor extracted from the PANSS. 21 However, the schizophrenia group had higher mean BDI (t(76) = 2.92, P50.01) and PANSS negative scores (t(76) = 6.43, P50.001). Table 2 shows the mean test scores for the schizophrenia and bipolar disorder groups, as well as the groups' z-scores (adjusted for age), and ANCOVA results from the primary analysis. ANCOVAs showed group as a significant factor for nine of the ten measures (not significant for verbal attention). Post hoc tests showed that, relative to controls, the schizophrenia group was significantly impaired on eight of the ten measures (P50.01), the exceptions being verbal attention (not significant) and visual attention (P50.05). The bipolar disorder group was significantly impaired on six of the ten measures relative to controls (P50.01): working memory, verbal and visual memory, executive set shifting, verbal response inhibition and language functioning.
Unlike the schizophrenia group, the bipolar disorder group was unimpaired on measures of attention, verbal fluency and callosal functioning.
The schizophrenia group had significantly lower z-scores relative to the bipolar disorder group on three measures in post hoc comparisons: verbal response inhibition (P50.05), verbal fluency (P50.01) and callosal function (P50.05). In an attempt to account for these differences, we first considered the potential influence of variations in negative and depressive symptoms, both of which were higher in the schizophrenia group (Table 1) , using 'patient only' post hoc ANCOVAs. Patient group differences in response inhibition and verbal fluency reached trend levels of significance after controlling for depression (response inhibition, P = 0.05; verbal fluency, P = 0.09) but were not significant when only negative symptoms were controlled for (response inhibition, P = 0.64; verbal fluency, P = 0.73). Neither depression nor negative symptoms contributed to the ANCOVAs that compared callosal functioning in the schizophrenia and bipolar groups.
Meanwhile, all three groups differed significantly on measures of IQ. Hence, the primary analyses comparing test scores in schizophrenia, bipolar disorder and control groups were repeated with current IQ entered as an additional covariate in the ANCOVAs (Table 2) . Differences between the controls and the schizophrenia and bipolar disorder groups reduced in magnitude but in general, remained significant: visual attention in the schizophrenia group was an exception (rendered non-significant). However, the schizophrenia and bipolar disorder groups no longer significantly differed on any measure in these analyses. In order to examine the effect of IQ with reference to diagnosis, graphs were plotted to show the neurocognitive profile of individuals when designated to one of the following three groups: schizophrenia 'low' IQ, schizophrenia 'preserved' IQ or bipolar disorder (Fig. 1) . Group characteristics are shown in Table 1 .
The 'preserved' IQ schizophrenia group had a similar mean IQ and a similarly shaped neurocognitive profile to the bipolar disorder group: multiple comparisons indicated that they did not significantly differ on any measure, including premorbid IQ. However, the profile of the 'low' IQ schizophrenia group was noticeably different. Group comparisons showed that the areas of greatest divergence between the 'low' IQ schizophrenia group and the other two groups ('preserved' IQ schizophrenia group and bipolar disorder group) were verbal response inhibition (P50.01) and verbal fluency (P50.01), i.e. two of the three domains found to differentiate schizophrenia from bipolar disorder in the primary analyses. They were also more impaired (trend) on measures of working memory, verbal memory and premorbid IQ (P50.1) compared with the bipolar disorder group and the 'preserved IQ' schizophrenia group, and had significantly poorer callosal functioning compared with the bipolar disorder group (P50.05), i.e. the third domain on which schizophrenia could be differentiated from bipolar disorder in initial ANCOVAs. Notably, all three of these groups performed similarly on measures of attention, visual memory, executive functioning and language. Post hoc analyses clearly indicated that factors other than diagnosis could account for the initial neurocognitive differences observed between the schizophrenia and bipolar disorder groups. In order to quantify the unique contributions these factors made to the differences observed, all variables under consideration (i.e. diagnosis, negative symptoms, depressive symptoms, age, current IQ) were entered into multiple linear regression models to predict response inhibition, verbal fluency and callosal function respectively. Results are shown in Table 3 .
Predictors of poorer response inhibition were lower IQ, older age at testing and higher levels of negative symptoms. Predictors of impaired verbal fluency were lower IQ and higher levels of negative symptoms. Only lower IQ predicted poorer callosal functioning.
Discussion
In this paper, cognition was profiled and compared in participants with a first episode of bipolar disorder or schizophrenia. We attempted to determine the extent to which neurocognitive deficits are specific or generalised in those with bipolar disorder and schizophrenia. The schizophrenia group's profile of impairments was relatively non-specific in the primary analyses, replicating many previous observations made in first-episode schizophrenia cohorts.
3,22-27 Schizophrenia-group participants were impaired on nine of ten measures relative to controls and were significantly poorer than the bipolar disorder group on measures of verbal fluency, verbal response inhibition and callosal functioning. However, when global cognitive functioning was controlled for, the schizophrenia group could no longer be discriminated from the bipolar disorder group on any measure. Secondary analyses also showed that participants with schizophrenia with a 'preserved IQ' did not present with a non-specific pattern despite high levels of negative symptoms: they performed similarly to the bipolar disorder group on all measures. Furthermore, differences in bipolar disorder v. 'low IQ' schizophrenia comparisons were roughly equivalent to those observed when 'preserved IQ' schizophrenia was compared with 'low IQ' schizophrenia. Collectively, these observations suggest that the diagnostic differences observed between these psychosis groups on selective measures of neurocognitive functioning are best understood with reference to the greater propensity of people with schizophrenia to experience general cognitive impairment. Lower IQ in those with schizophrenia is associated with a greater quantitative downward shift in certain neurocognitive domains (namely, in the domains of verbal fluency, response inhibition and callosal functioning). By extension, the lower the general intellectual functioning of a given participant, the more likely they were to present with a relatively non-specific deficit pattern, rendering the search for differential deficits in specific neurocognitive functions difficult in the schizophrenia group and futile in those with schizophrenia and 'low' IQ. Floor effects for the tests, a greater preponderance of specific negative symptoms in the 'low IQ' schizophrenia group such as loss of motivation, and/or greater difficulty understanding neurocognitive test instructions are some of the potential contributors to the latter observation.
Selective and general cognitive impairments
The non-specific profile of multiple cognitive deficits observed in schizophrenia has been the subject of considerable debate in the literature. 22, 23 It has been suggested that a non-specific deficit pattern is indicative of either diffuse dysfunction in cortical circuitry or disturbances in key systems that modulate broadly distributed neural networks. 22 Comparisons between the bipolar disorder group, the schizophrenia 'preserved' and 'low' IQ groups contribute to this debate. The bipolar disorder group had impairments in many selective domains of neurocognitive function against a background of preserved general cognitive functioning. The shape of their cognitive profile was also very similar to that of the 'preserved IQ' schizophrenia group. The most pronounced deficits in both bipolar disorder and schizophrenia were in visual and verbal memory, executive set shifting and language functioning. These clinically significant selective deficits in neurocognitive function do not appear to be artefacts of a global cognitive impairment or negative symptoms. Rather these particular deficits possibly underlie psychosis per se, reflecting abnormalities in a common pathway at a systems level that is evident early in the course of the psychoses. Their utility as putative endophenotypes may not be specific to schizophrenia and it is reasonable to argue that cohorts of people with psychosis could be examined as a single set of interest to improve statistical power in genetic studies that make use of these endophenotypes.
However, as the majority of participants were unwell at the time of testing, it is essential to examine these neurocognitive domains longitudinally in the NIFEPS cohort to determine the extent to which these are 'trait' or 'state' deficits. It might be hypothesised that the group with bipolar disorder examined in this study showed a fair degree of normalisation in cognition as they became progressively euthymic. Of particular interest would be comparisons between individuals with bipolar disorder and those individuals with 'preserved IQ' and schizophrenia following a more lengthy period of treatment and improvements in symptoms. It is possible that what makes schizophrenia unique from a neurocognitive perspective is not the precise pattern or magnitude of selective deficits observed cross-sectionally, but the failure to improve on specific selective domains with the resolution of psychotic symptoms regardless of whether IQ is 'preserved' at first episode or not.
Implications for the use of diagnostic criteria
A related issue is how these data affect the use of diagnostic classification in neurocognitive research of the psychoses. It could be tentatively argued with reference to the limitation outlined above that people with schizophrenia and a 'preserved' IQ are more suitably grouped with people with bipolar disorder, or alternatively, that individuals with psychosis should be divided into separate groups according to whether they fall above or below 1 standard deviation of the expected mean IQ for the general population for example. Comparing 'preserved IQ' diagnostic groups, or clustering these 'preserved IQ' participants according to specific symptoms for comparative purposes, may shed greater light on how the severity of positive, affective and, potentially, negative symptoms contribute to selective neurocognitive impairments and functional outcome in people with psychosis in the absence of the highly pervasive influence of low IQ within a cohort. Given recent meta-analyses 28, 29 that identify impairments in people with euthymic bipolar disorder in the domains of attention, executive functioning and memory, it is possible that the existing literature on neurocognitive functioning in individuals with bipolar disorder may prove of some relevance to individuals with schizophrenia and a relatively preserved IQ. It might also be speculated that grouping people with psychosis according to 'preserved' and 'low' IQ may be of particular use when prospectively conducting a comparative examination of the longitudinal course of the psychoses, and when retrospectively examining aspects of the neurodevelopmental hypothesis of schizophrenia. However, the issues of 'potential' v. 'achieved' IQ of people with schizophrenia in adolescence, and the decline in IQ that can occur following the onset of illness, would need to be carefully considered before adopting these approaches.
Confounding effects of medication
A second limitation to the conclusions from these analyses is the potential confounding effects of medication. Given the fact that almost all of the participants were medicated at the time of testing, most receiving antipsychotics, it was not possible to fully gauge the contribution this factor made to their neurocognitive functioning. Furthermore, medications may have influenced the neurocognitive performance of the schizophrenia and bipolar disorder groups differently. Undoubtedly, such issues can only be addressed through controlled clinical trials, and studies examining cognition in individuals who have never received medication. However, the latter have consistently demonstrated that people who are antipsychotic naive show similar impairments to those on medication. Brickman et al 24 compared 29 nevermedicated adolescents with a first-episode psychosis with 17 matched controls and reported that those with psychosis significantly underperformed on all measures, but were most impaired on tests of memory, attention, and executive functioning. Saykin and colleagues 25 also reported that antipsychotic-naive patients with a schizophrenia-spectrum first-episode psychosis (n = 37) had a near identical profile of neurocognitive deficits to previously treated but currently unmedicated individuals with schizophrenia (n = 67), both groups showing generalised impairment and selective deficits in attention, memory and executive functioning. Similar conclusions were also reached by Hill et al 3 in a large study that compared participants with a schizophrenia-spectrum first-episode psychosis (n = 86) with participants with a first episode of psychotic depression (n = 14) and healthy volunteers (n = 81). Medication is therefore highly unlikely to account for the neuropsychological deficits observed in our study of people with first-episode psychosis.
Stability of diagnoses
A third limitation relates to the stability of individuals' diagnoses. It is recognised that diagnosing people during their first episode is difficult and it is possible that individuals classified as having a bipolar disorder may change to schizophrenia (and, although less 71 likely, vice versa). Paradoxically, this, as well as problems related to the availability of different diagnostic classification systems, forms part of the rationale for abandoning diagnosis as a variable in research studies. In this study, stability of diagnoses was good at 1 year as determined by operational criteria (OPCRIT) 30 ICD-10: diagnostic stability was 89% for the schizophrenia group (0% switch to bipolar disorder, 5% switch to psychotic depression) and 72% for the bipolar disorder group (16% switch to schizophrenia), which is similar or better than that reported in the literature.
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Implications for research and practice
Overall, this study demonstrates that neurocognitive impairments in memory, executive functioning and language are common to people with first-episode psychosis and with further study, these neurocognitive impairments may prove useful as endophenotypic markers for psychosis in general. Furthermore, consideration of the degree of global cognitive impairment within cohorts is critical when attempting to understand both diagnostic differences between psychosis groups and patterns of selective neurocognitive impairment in people with schizophrenia.
